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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which prevented the 
pixel omission of the print image which originates in the defective pixel of a space optical modulator in 
more detail, and is generated about the image formation equipment which records sensitive material 
with the spot light from each pixel using the space optical modulator which arranged two or more pixels. 

[0002] 

[Description of the Prior Art] The digital printer which records a print image using a space optical 
modulator is known. As this space optical modulator, the liquid crystal display of a line or an area mold 
is common. In a line mold, two or more pixels are arranged at one train, and it is arranged in the area 
mold at the matrix. Although each pixel is also called the light valve or the micro shutter, it is changing 
to a transparency condition and a cut off state, and forms the SUBOTTO light for recording one pixel. 
One line or the spot light for one frame formed with the liquid crystal display is projected on sensitive 
material. 

[0003] The space optical modulator of the mirror method with which size controls the tilt angle of this 
micro mirror, and deflects incident light, using a very small mirror (henceforth a micro mirror) as a pixel 
is proposed. As a space optical modulator of a mirror method, there are digital micro mirror equipment 
(DMD) which makes a micro mirror incline by electrostatic force, piezo type micro mirror equipment 
(AMA) which makes a micro mirror incline by the minute piezo-electric element. In addition, the. 
principle and application of digital micro mirror equipment are indicated by 90th page - the 94th page of 
the October, 1994 issue of a monthly "O plus E." 

[0004] For example, with digital micro mirror equipment, two or more micro mirrors are arranged in a 
line or area. Each micro mirror is level when a power source is OFF, and according to the value of the 1- 
bit mirror actuation data written in the memory cell, it displaces in the effective reflective condition to 
which only +theta inclined to the vertical line, and the invalid reflective condition that only -theta 
inclined. If a micro mirror is set to an effective reflective condition, irradiating the illumination light 
from across at digital micro mirror equipment, the reflected spot light will carry out incidence to an 
image formation optical path. The projection lens is arranged at this image formation optical path, and 
the spot light for one frame is projected on sensitive material. 

[0005] In space optical modulators, such as a liquid crystal display and micro mirror equipment, the 
pixel of hundreds of thousands - 1 million numbers is arranged. If all pixels manufacture a normal thing, 
the yield will worsen and a price will become very high. Moreover, the pixel which breaks down by 
activity also comes out. 

[0006] Drawing 5 shows the space optical modulator which has a defective pixel. In the eel 3 virtually 
divided on sensitive material, incidence of the spot light generated from the normal pixel is carried out, 
and it records one pixel (dot). It becomes weak as a curve 4 shows, and each spot light has the strongest 
reinforcement at the core of a eel 3 and dies on the outskirts. 



h ttp : //www4 . i p d 1 . nci pi . go j p/cgi -b i n/ tran_web_cgi_ej j e 



5/18/05 



JP,09-258339,A [DETAILED DESCRIPTION] 



Page 2 of 5 



[0007] Since there is no modulation function, the broken defective pixel 2 cannot generate spot light in a 
liquid crystal display, and will not be in an effective reflective condition in a mirror type space 
modulator. In order that spot light may not carry out incidence to the eel corresponding to this defective 
pixel 2, it becomes the defective pixel 5. If the photographic paper of positive-POJITAIPU is used as a 
sensitive material, the defective pixel 5 serves as a flake and will be in the condition of a pixel omission. 
Although this pixel omission causes image quality degradation, when the record concentration of a 
circumference pixel is high, it is especially conspicuous. 

[0008] In order to prevent a defective pixel **** pixel omission, the technique of pixel ****** is 
considered, this ****** et al. — carrying out — coming out — after carrying out the usual exposure first, 
a space optical modulator is moved by the size of one pixel (for example, 16micro), and a normal pixel 
is set to the location of a defective pixel. Next, only the normal pixel set to the location of a defective 
pixel is driven, and auxiliary exposure is carried out. 
[0009] 

[Problem(s) to be Solved by the Invention] pixel omission prevention — receiving ~ ****** e t al. — 
carrying out — although it is an effective cure, in order to have to make a space optical modulator move 
slightly, a precise and expensive migration device is needed. 

[0010] This invention aims at offering the image formation equipment which enabled it to perform pixel 

omission prevention simply, without requiring a precise and expensive migration device. 

[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, with image formation 
equipment according to claim 1 In the image formation equipment which has the space optical 
modulator which arranged two or more pixels, projects the spot light from each pixel on sensitive 
material through optical system, and forms an image A decision means to determine the pixel in the 
perimeter which is the defective pixel which cannot generate spot light as an amendment pixel, and the 
optical control means which changes into the condition of having obscured optically on sensitive 
material the spot light which goes via an amendment pixel are established. 

[0012] With image formation equipment according to claim 2, it is made to perform auxiliary exposure 
projected where spot light is optically obscured on sensitive material only using an amendment pixel, 
and usual exposure which projects spot light in the condition of having focused optically on sensitive 
material, only using the remaining normal pixels except an amendment pixel selectively. 
[0013] With image formation equipment according to claim 3, the spot luminous intensity which goes 
via said amendment pixel is increased on the occasion of auxiliary exposure according to the spot 
luminous-intensity lowering on the sensitive-material side corresponding to each amendment pixel by 
dotage of each spot light. 

[0014] It is made to reduce the spot luminous intensity which goes via the normal pixel on the periphery 
of an amendment pixel with image formation equipment according to claim 4. 

[0015] With image formation equipment according to claim 5, the micro mirror by which an inclination 
is controlled as a pixel according to 1-bit mirror actuation data is used. 

[0016] With image formation equipment according to claim 6, a group part opium poppy and each group 
unit amend said spot luminous intensity for an amendment pixel according to the distance from a 
defective pixel. 

[0017] With image formation equipment according to claim 7, the amendment pixel has touched in the 

side as mutually as said defective pixel. 

[0018] 

[Function] The spot light from an amendment pixel is projected on sensitive material in the condition of 
having faded. Since the light from an amendment pixel carries out incidence and is exposed by the part 
of the eel which a defective pixel should record, a flake does not occur. 

[0019] If only the spot light from an amendment pixel is obscured and except [ its ] is made clear, a print 
image without a pixel omission is recordable by one exposure. Moreover, a shading off can be easily 
carried out by changing optical system into a pin dotage condition. When obscuring the spot light from 
an amendment pixel using this optical system, it usually carries out in 2 steps, exposure and auxiliary 
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exposure. Usually, by exposure, after the focus of optical system has suited, it records [ except an 
amendment pixel ]. By auxiliary exposure, the focus of optical system records in the condition of having 
faded for a while, only using an amendment pixel. 

[0020] If the spot light from an amendment pixel is obscured on sensitive material, the reinforcement 
will fall. Then, it is good to enlarge spot luminous intensity from an amendment pixel according to this 
shading off, and to make into expected concentration the pixel (dot) recorded by the amendment pixel. 
Moreover, in order to carry out incidence of the spot light from an amendment pixel also into the eel 
which should be recorded by the normal pixel on the periphery of an amendment pixel, the 
concentration of the pixel recorded in this eel becomes high. Then, it is usually good to lower slight spot 
luminous intensity from this normal pixel at the time of exposure. Since duplication of spot light 
generates a defective pixel too among these when a duplex or the pixel carried out three-fold is made 
into an amendment pixel, spot luminous intensity is amended according to the distance from a defective 
pixel. 
[0021] 

[Embodiment of the Invention] Drawing 1 shows the digital micro mirror equipment used as a space 
optical modulator. The micro mirror 1 1 with this minute digital micro mirror equipment 10 is arranged 
at the matrix. Each micro mirror 1 1 is held free [ a splash ] through the post 12 located in the center at 
the star tick (SRAM) RAM 13. Moreover, die length of one side is carrying out the square which is 16 
micrometers, and each micro mirror 1 1 is made from metal thin films, such as aluminum which has 
conductivity. 

[0022] The address electrodes 14 and 15 are formed in the both sides of post 12, and the micro mirror 1 1 
inclines by the electrostatic force generated among these address electrodes 14 and 15 and micro mirrors 
1 1 . That is, the micro mirror 1 1 inclines so that one side of the angles 11a and 1 lb it is horned on the 
diagonal line which passes along post 12 and the address electrodes 14 and 15 may contact the silicon 
substrate of SRAM 13. In addition, hollow maintenance of the two angles on another diagonal line is 
actually carried out through the torsion hinge at the support post of a couple. In addition, each element 
of the micro mirror 1 1 and post 12 grade is produced by the well-known integration technique. 
[0023] As shown in drawing 2 , each micro mirror 1 1 is arranged on each memory cell 16 of SRAM13. 
This memory cell 16 consists of flip-flops which have two transistors, and memorizes 1-bit data. In the 
state of actuation, one transistor is [ the transistor of another side of this flip-flop ] OFF in ON. This ON- 
OFF condition is reversed by the pulse (input data). 

[0024] The address electrodes 14 and 15 are connected to each transistor which constitutes a flip-flop. 
Therefore, it is decided with the mirror actuation data with which which wrote whether it would become 
+ in the memory cell 16 although one side is + and, as for the address electrodes 14 and 15, another side 
became -. If predetermined bias voltage is impressed to the micro mirror 1 1, it will incline to either 
according to the electrostatic force generated between the micro mirror 1 1 and the address electrodes 14 
and 15. 

[0025] Since the power source of all of two transistors is OFF in the state of OFF, an electrical potential 
difference is not impressed to the address electrodes 14 and 15. Moreover, bias voltage is not impressed 
to the micro mirror 11, either. For this reason, the micro mirror 1 1 is in a level condition, as shown in 
drawing 2 (A). In addition, even if it has written mirror actuation data in the memory cell 16, when not 
impressing bias voltage to the micro mirror 1 1, it is as a level condition and level ****. 
[0026] If the mirror actuation data of "0" are written in the memory cell 16 of SRAM13, the address 
electrode 14 will become + and the address electrode 15 will become -. If the bias voltage of + is 
impressed to the micro mirror 11, repulsive force will occur between the address electrode 14 and the 
micro mirror 11, and a suction force will occur between the address electrode 15 and the micro mirror 
11. According to such electrostatic force, as shown in drawing 2 (B), the micro mirror 1 1 inclines until 
angle 1 lb contacts a silicon substrate. Whenever [ tilt-angle / of the micro mirror 1 1 at this time ] is set 
to -theta. 

[0027] If the mirror actuation data of "1" are written in the memory cell 16 of SRAM13, the address 
electrode 14 will become - and the address electrode 15 will become +. As the micro mirror 1 1 is shown 
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in drawing 2 (C), only +theta inclines. Therefore, the micro mirror 1 1 will incline between +theta and - 
theta according to the value of mirror actuation data. 

[0028] Although the micro mirror 1 1 has a level condition and two dip conditions, two dip conditions 
are used at the time of image formation, and when it is in the dip condition of one of these, it takes out 
the spot light from the micro mirror 1 1, and forms an image. For example, when the micro mirror 1 1 is 
+theta, the spot light reflected by the micro mirror 1 1 is put into an image formation optical path, and it 
projects on sensitive material. And at the time of -theta, since spot light is unnecessary, it puts into a 
clearance optical path. In this case, at the time of +theta, the reflected light will be in the effective 
reflective condition used for image formation. When the micro mirror 1 1 is -theta, the reflected light will 
be in the invalid reflective condition which is not used for image formation. 

[0029] Moreover, since one micro mirror 1 1 records one pixel, it can express the gradation of a pixel by 
changing the continuous time or the count from which this micro mirror 1 1 will be in an effective 
reflective condition. For example, only the number according to image data generates the mirror 
actuation data of " 1 ", and the count of an effective reflective condition can be changed by writing this 
serial mirror actuation data in a memory cell 16 in order. 

[0030] Drawing 3 shows the digital color printer which used digital micro mirror equipment. The red 
LED equipment 20 which forms much red LED on a substrate at a matrix, and carries out field 
luminescence as the light source which illuminates digital micro mirror equipment 10, and the green 
LED equipment 21 and the blue LED equipment 22 of the same configuration are used. In addition, as 
the light source, the source of the white light which emits the white light, and the filter turret which has 
arranged red and a green and blue light filter into the sector may be used. 

[003 1] The red light from red LED equipment 20 penetrates the dichroic mirror 24 which reflects green 
light, and the dichroic mirror 25 which reflects blue glow. After this red light is made into parallel light 
with a lens 26, incidence of it is carried out to digital micro mirror equipment 10. After being reflected 
with a dichroic mirror 24, incidence of the green light from green LED equipment 21 is carried out to 
digital micro mirror equipment 10 through a dichroic mirror 25 and a lens 26. It is reflected with a 
dichroic mirror 25 and incidence of the blue glow from blue LED equipment 22 is carried out to digital 
micro mirror equipment 10. In addition, the balance filter 27 performs the shading compensation of the 
illumination light. 

[0032] The LED driver 28 is controlled by the controller 30, makes only red LED equipment 20 emit 
light at the time of red exposure, makes only green LED equipment 21 emit light at the time of green 
exposure, and makes only blue LED equipment 22 emit light at the time of blue exposure. The 
luminescence brightness of these LED equipments 20-22 can be adjusted by changing the duty ratio of a 
driving pulse. 

[0033] 3 color image data for one frame is written in the red image memory 3 1, the green image 
memory 32, and the blue image memory 33, and reading appearance of the image memory 
corresponding to the color to expose is carried out to them. For example, at the time of red exposure, 
reading appearance of the red image memory 3 1 is carried out, it is sent to the data-conversion circuit 
34, and each red image data is changed into mirror actuation data. The data write-in control circuit 35 
writes mirror actuation data in SRAM 13 of digital micro mirror equipment 10 synchronizing with a 
write-in timing signal. 

[0034] The micro mirror 1 1 will be in an invalid reflective condition, when only -theta inclines with the 
mirror actuation data of "0", and the reflected light carries out incidence to the clearance optical path 37. 
Since this reflected light is unnecessary, it is absorbed with the optical absorption plate 38. 
[0035] When mirror actuation data are "1", the micro mirror 1 1 will be in the effective reflective 
condition toward which only +theta inclined, and the spot-like reflected light will go into the image 
formation optical path 39. The projection lens 40 is arranged at this image formation optical path 39, and 
spot light is projected on sensitive material 41, for example, photographic paper. 
[0036] As everyone knows, small migration of the projection lens 40 is carried out, and it is set in the 
direction of an optical axis by the lens shifter 48 in a focus location and a non-focusing location. In 
addition, it is the same as what is widely used with the lens for cameras etc. as this lens shifter 48, and 
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good. For example, it consists of a motor which rotates by the controller 30, and the helicoid device or 
cam mechanism which drives by this motor and shifts the projection lens 40. 

[0037] Moreover, in order to obscure the focus of the projection lens 40 simply, refractive power may 
insert a plus rack plate, big transparence plate, for example, optical-glass plate, etc. in the image 
formation optical path 39. It fixes to a solenoid or this transparence plate controls installation and 
actuation of these driving sources by the controller 30 to the revolving shaft of a motor. 
[0038] photographic paper 41 - a conveyance roller pair - nip is carried out to 43, one coma is 
intermittently pulled out at a time from a supply roll 44, and it is sent to the rolling-up roll 45. And the 
image of three colors is recorded by Junji Men during a halt of photographic paper 41. As for the pulse 
motor 46 for rotating conveyance roller pair 43, a revolution is controlled by the controller 30 through a 
driver 47. In addition, a sign 49 is a mask plate which divides the exposure range. 
[0039] Next, an operation of the above-mentioned digital color printer is explained. The charge of a 
power source directs that a controller 30 clears digital micro mirror equipment 10 to the data write-in 
control circuit 35. The data write-in control circuit 35 writes "0" in SRAM13 of digital micro mirror 
equipment 10, and as shown in drawing 2 (B), only -theta makes each micro mirror 1 1 incline, and it 
changes it into an invalid reflective condition. 

[0040] Next, a controller 30 makes red LED equipment 20 emit light through the LED driver 28, and 
illuminates the whole surface of digital micro mirror equipment 10. In this case, "0" is written in each 
memory cell 16 of SRAM 13, and since each micro mirror 1 1 is in the invalid reflective condition, the 
red spot light reflected by each micro mirror 1 1 is reflected towards the clearance optical path 37. 
[0041] From the red image memory 3 1, a controller 30 reads the red image data for one frame, and 
sends it to the data-conversion circuit 34. This data-conversion circuit 34 changes each image data into 
the mirror actuation data of N bit. This mirror actuation data contains " 1 " of the number according to the 
value of image data, takes out the most significant bit for every pixel, and sends it to the data write-in 
control circuit 35. And synchronizing with the 1st write-in timing signal, the mirror actuation data for 
one frame are written in SRAM13 of digital micro mirror equipment 10. 

[0042] The micro mirror 1 1 will be in an effective reflective condition, when the mirror actuation data of 
"1" are given, and it is reflected towards the image formation optical path 39 by making into spot light 
red light which carried out incidence. This red spot light is projected on photographic paper 41 with the 
projection lens 40 to the point. Thereby, the red spot light for one frame carries out incidence to 
photographic paper 41, and 1st sub exposure is performed on it. In addition, since the micro mirror 1 1 to 
which the mirror actuation data of "0" are given is in an invalid reflective condition, the reflected red 
spot light goes into the clearance optical path 37. 

[0043] Next, the data-conversion circuit 34 takes out the 2nd bit from the high order of each mirror 
actuation data, and sends it to the data write-in control circuit 35. This data write-in control circuit 35 
writes the mirror actuation data for one frame in digital micro mirror equipment 10 with the 2nd write-in 
timing signal. 2nd sub exposure is performed by the red spot light from the micro mirror 1 1 which 
changed into the effective reflective condition by this writing. 
[0044] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation equipment which has the space optical modulator which arranged two 
or more pixels, projects the spot light from each pixel on sensitive material through optical system, and 
forms an image Image formation equipment characterized by having a decision means to determine the 
pixel in the perimeter which is the defective pixel which cannot generate spot light as an amendment 
pixel, and the optical control means made into the condition of having obscured optically the spot light 
which goes via said amendment pixel on sensitive material. 

[Claim 2] Image formation equipment according to claim 1 characterized by the thing which project said 
spot light in the condition of having focused optically on sensitive material, only using the auxiliary 
exposure projected where said spot light is optically obscured on sensitive material only using said 
amendment pixel, and the remaining normal pixels except said amendment pixel, and which is usually 
exposed selectively. 

[Claim 3] Image formation equipment according to claim 1 or 2 characterized by increasing the spot 
luminous intensity which goes via said amendment pixel on the occasion of said auxiliary exposure 
according to the spot luminous-intensity lowering on the sensitive-material side corresponding to each 
amendment pixel by dotage of each spot light. 

[Claim 4] Image formation equipment according to claim 3 characterized by reducing the spot luminous 
intensity which goes via the normal pixel on the periphery of said amendment pixel. 
[Claim 5] There is no claim 1 characterized by being the micro mirror by which an inclination is 
controlled according to 1-bit mirror actuation data, and said pixel is image formation equipment of a 
publication 4 either. 

[Claim 6] There is no claim 1 characterized by amending said spot luminous intensity for said 
amendment pixel in a group part opium poppy and each group unit according to the distance from a 
defective pixel, and it is image formation equipment of a publication 5 either. 
[Claim 7] There is no claim 1 characterized by being what touches in the side as mutually as said 
defective pixel, and said amendment pixel is image formation equipment of a publication 6 either. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of digital micro mirror equipment. 

[Drawing 2] It is the explanatory view showing actuation of a micro mirror. 

[Drawing 3] It is the schematic diagram of a color digital printer. 

[Drawing 4] It is an explanatory view for explaining the principle of this invention. 

[Drawing 5] It is the explanatory view showing the cause of generating of a pixel omission. 

[Description of Notations] 

10 Digital Micro Mirror Equipment 

1 1 Micro Mirror 

20 Red LED Equipment 

21 Green LED Equipment 

22 Blue LED Equipment 

40 Projection Lens 

41 Photographic Paper 

50 Defective Micro Mirror 

5 1 Amendment Micro Mirror 

52 Normal Micro Mirror 

53 53a Cel 
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[Drawing 3] 
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[Drawing 4] 
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